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• R. F. REITEMEIER, R. S. HOLMES, and I. C. BROWN 2 R ELATIVELY unweathered mineral soils of areas of deficient rainfall are usually considered to require no potassium fertilizer. In general, crops grown on soils of the Northern Great Plains region apparently obtain adequate quantities of potash from the soil itself, and but little experimentation with respect to this matter has been conducted, for both dry-land and irrigated crops. In this area some crops produce exceptionally heavy yields under irrigation. Where the potash content of the part of the plant removed from the field is high, this represents a severe drain on the available soil potash. Under dryland agriculture both the yields and the potash content of the removed plant portions generally are lower, with a corresponding smaller stress on the potash supply. Soils of this region contain large quantities of potash, much of it in unweathered primary minerals.
As a consequence of intensive cropping under irrigation, soil at the Huntley Branch Station, Huntley, Mont., became so depleted in available phosphorus that the yields of sugar beets were reduced below profitable levels (4) 3 . This situation led to the question as to whether the availability of potash might also have become reduced during the same period of time to some measurable extent. Samples of soil of field plots at this station which had undergone differential management and cropping systems were available for small scale studies. It has also been known that irrigated soil at the ScottsblufF Substation, Mitchell, Nebr., had suffered reductions in soluble phosphorus and exchangeable potassium when alfalfa was included in the rotation or when manure was not applied (7). The organic matter and nitrogen contents of soil at the U. S. Northern Great Plains Field Station at Mandan, N. D., have been measurably reduced. Soil from dry-land plots was available at Mandan, from irrigated plots at Scottsbluff, and from both dryland and irrigated areas at Huntley. The soils have developed from river terraces and are not typical upland plains soils. All samples used in this study were from the 0-6 inch surface layer.
As the' exchangeable potassium is of diagnostic value only for immediately available potash, and not universally even for that purpose, and since the total potash content is generally unrelated to available potassium, other values must be used to assess longer period availability. The availability of the nonexchangeable portion is currently considered as a proper index of this property. Various methods for this evaluation have been used, and some of these, of varying complexity and precision, have been compared (12). For the immediate purpose, the Neubauer method modified to measure release of nonexchangeable potassium was chosen because it represents a rapid cropping procedure showjng moderate agreement with continuous cropping methods. By this procedure, the available nonexchangeable potassium is the difference between the initial exchangeable and the sum of the potassium uptake by the rye seedlings and the exchangeable remaining after harvesting of the plants (residual exchangeable).
SOILS
Huntley, Mont.-This is a clay loam, calcare alkaline, and highly, productive in the virgin st classification has not been decided. The sample no. 471055 was taken in 1947 from dry-land plo wheatgrass in Field N. Up to 1943 Field N h farmed for about 15 years but had been used as sheep and miscellaneous stock, with a vegetative of downy bromegrass, Russian thistle, and wild su The sample of irrigated soil, 471674, was a com plots in rotations 22, 30, and 60. The crops in rota oats and sugar beets; the crop sequences in 30 listed under the Scottsbluff soil description. No manure was applied to these plots since the exp started in 1912. The yields of potatoes in rotati alfalfa and of beets with or without alfalfa decli during the second half of the experiment. The "m duction" sample, 471675, was taken from plot system, started in 1926, represents an attempt application of N and P fertilizers and barnyard m tain crops to maintain maximum crop production. agement the yields of all crops within the rotation maintained essentially constant throughout the period.
Mandan, N. £>.-The crop rotation experiment on Cheyenne fine sandy loam. In the fall of 1943 were' taken from a number of plots started in 19 nearby virgin areas. Previously reported studies o ples indicated that appreciable reductions in organ total N have occurred during the 30 years that th plots had been under cultivation. 4 The crops and the various plots from which the potash sample are as follows: 
